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(54) CONSTANT TEMPERATURE CHAMBER FOR BIOSENSOR 

(57)Abstract 

PURPOSE: To provide a compact constant temperature chamber 
whose maintenance is easy without using water as a heat medium, 
because a magnetic stirrer and an agitator are required, the 
occupying volume is large and much time is required in 
maintenance and control in a constant temperature chamber, 
wherein temperature is kept constant with water as a heat 
medium. 

CONSTITUTION: In a constant temperature chamber for a 
biosensor, the parts for the following functions are provided. A 
biosensor is inserted into one opening part 20 of a metallic 
constant temperature chamber block 19. A heat exchanger 21 is 
inserted into another opening part 22. Sample liquid is made to 
pass through the biosensor from the heat exchanger 21 and 
discharged to the outside through a pipe. A heater 4a in a sheet 
shape is attached to the bottom part of the constant temperature 
chamber block 19. A heat insulating material covers the constant 
temperature chamber block 19. A case made of resin wraps the 
heat insulating material. It is not necessary to use water as a heat 
medium for the constant temperature chamber. The maintenance 
and control of the apparatus becomes very easy. Since a magnetic stirrer is not used, the occupying 
volume is very small, and the oven can be made compact. 
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CLAIMS 



[Claim(s)] 

[Claim 1] With the biosensor which combined the flow cell equipped with the fixed film which fixed the living 
body functional matter to the porous film, and the electrochemical detector (electrode) It is the thermostat 
for biosensors of the equipment which performs component analysis of the sample solution adjusted to 
predetermined temperature using the thermometer and the temperature controller, a. Metal thermostat 
block in which the piping slot from which a top face makes open for free passage two openings and these 
which carried out opening, and escapes on a side attachment wall was formed, b. The biosensor inserted in 
one opening of said thermostat block, the heat exchanger inserted in opening of another side of the c. 
aforementioned thermostat block, d. The pipe line which introduces a sample solution, passes said 
biosensor from said heat exchanger, and discharges said sample solution outside, e. A heating means to 
attach in the pars basilaris ossis occipitalis of said thermostat block, and to set said thermostat block as 
predetermined temperature, thermostat for biosensors characterized by having the case made of resin 
where a wrap heat insulator and this heat insulator are wrapped in for the f. aforementioned thermostat 
block. 

[Claim 2] It is the thermostat for BAOSENSA characterized by a biosensor having an inclination to a 
direction perpendicular to the base of a thermostat block in the thermostat for biosensors according to 
claim 1. 

[Claim 3] It is the thermostat for biosensors characterized by sticking a biosensor to one opening inside of 
a thermostat block in the thermostat for biosensors according to claim 1 or 2, and inserting. 
[Claim 4] the thermostat for biosensors characterized by a heat exchanger looking like [ a cylindrical 
body ] the stainless steel pipe formed in the coiled form by which the other end is connected to piping of a 
biosensor, and coming to insert it in piping into which an end flows a sample solution in claim 1 thru/or the 
thermostat for biosensors given in three. 

[Claim 5] The thermostat for biosensors characterized by using a sheet-like heater as a heating means in 
claim 1 thru/or the thermostat for biosensors given in four. 

[Claim 6] The thermostat for biosensors characterized by using a Peltier device as a heating means in 
claim 1 thru/or the thermostat for biosensors given in four. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the thermostat for biosensors of the equipment which 
performs component analysis of a sample solution with the fixed film fixed to the porous film by using an 
enzyme, a microorganism, etc. as a molecule discernment component (receptor). 
[0002] 

[Description of the Prior Art] This kind of biosensor is a sensor which performs component analysis of a 
sample solution combining the fixed film which applied living body functionality matter, such as an enzyme 
and a microorganism, and was fixed to the porous film as a molecule discernment component (receptor) 
which recognizes the measuring object matter in a sample solution, and the electrochemical detector which 
used the electrode. 

[0003] This sensor change by the biochemical reaction which a sample solution is contacted on the fixed 
film and produced by this It is what makes it a principle to measure the value which detects as the output 
current of an electrode, calculates this measurement value, and is acquired by carrying out signal / 
processing by the control section. From having the description excellent in the selectivity of measurement 
that the measuring object can be defined with the living body functionality matter It is used in the 
environmental measurement fields, such as fermentation, such as density measurement of the alcohol in 
quality control of the medical fields, such as blood sugar level measurement in a blood test, and food, food- 
stuff-industry measurement, and water quality measurement in waste water treatment, etc. 
[0004] At the time of low temperature, activity increases as activity is low and becomes an elevated 
temperature, if activity becomes max and becomes an elevated temperature further in optimum 
temperature, thermal inactivation will be carried out by thermal denaturation etc., the reactivity of the 
enzyme currently generally used for the biosensor and a microorganism, a growth rate, and activity change 
with temperature, it is known that activity will fall, and it is made desirable from the field of reactivity and 
the stability of a reaction to use near optimum temperature. Since these matter is applied and the output 
characteristics of a biosensor are naturally changed with temperature, a biosensor also needs to measure 
on certain temperature conditions, and it is measuring by constituting equipment and seting temperature 
constant so that it may be suitable for this conventionally. 

[0005] For example, drawing 6 , drawing 7 , and drawing 8 are equipment configuration Figs, indicated by 
JP,2-77641,A, drawing 6 shows D-D line sectional view of drawing 7 , and drawing 7 shows the C-C line 
sectional view of drawing 6 , and drawing 8 is the perspective view having separated and shown the 
important section configuration member of this equipment 

[0006] Concomitant use reference of drawing 6 - drawing 8 is carried out, and this equipment is explained. 
In drawing 6 - drawing 8 , a thermometer 1 maintains the temperature of this water at a desired constant 
temperature by detecting the temperature of the water in a constant temperature bath 2, and controlling 
turning on and off of a heater 4 by the thermoregulator 3. Under the present circumstances, the water in a 
constant temperature bath 2 is stirred by rotating the stirring child 5 from the outside with a magnetic 
stirrer 6, and the constant temperature bath 2 is carried on this magnetic stirrer 6 so that heat exchange 
effectiveness may be raised. The storing tub 7 is attached in the upper part in a constant temperature 
bath 2, the biosensor 11 which combined the flow cell 9 equipped with the fixed film 8 and the 
electrochemical detector (electrode) 10 is formed in this storing tub 7, and the signal line 12 of a biosensor 
11 is pulled out. The liquid is sent in equipment from the input 15 of piping 14a with the liquid-sending 
pump which is not illustrated, and after the sample solution 13 was warmed through the heat exchanger 16 
prepared in the constant temperature bath 2 interior, it passes along piping 17a in the storing tub 7, and 
piping 17b of a flow cell 9 through piping 14b and component analysis is carried out with a biosensor 11, it 
is discharged out of a system from a tap hole 18. 
[0007] 



[Problem(s) to be Solved by the Invention] However, especially in the conventional analysis apparatus 
shown in drawing 6 - drawing 8 , there are the following problems about a constant temperature bath 2. 
Since the constant temperature bath 2 is using water as a heat carrier, stirring of water is always required 
to make temperature regularity, therefore the stirring child 5 and magnetic stirrer 6 for stirring this water 
must be used. Namely, that sake, Periodical exchange of the stirring child 5 is needed for the need for 
supply of water, and the dirt of the constant temperature bath 2 interior by the stirring child's 5 wear, It is 
that the problem that the problem on the maintenance control of this equipment and the occupied volume 
in which both constant temperature bath 2 and magnetic stirrer 6 are located further become large, and 
the maintenance at the time of prolonged use becomes difficult etc. arises. 

[0008] It is made in order that this invention may solve an above-mentioned problem, and the purpose is 
compact, a maintenance is easy, and it is in offering the thermostat for biosensors with which the high 
accuracy of measurement is obtained. 
[0009] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the thermostat 
for biosensors of this invention Metal thermostat block in which the piping slot from which a top face 
makes open for free passage two openings and these which carried out opening, and escapes on a side 
attachment wall was formed, The biosensor inserted in one opening of this thermostat block, and the heat 
exchanger inserted in opening of another side of a thermostat block, The pipe line which introduces a 
sample solution, passes a biosensor from a heat exchanger, and discharges a sample solution outside, It 
has the heater which attaches in the pars basilaris ossis occipitalis of a thermostat block, and sets a 
thermostat block as predetermined temperature, and the case made of resin where a wrap heat insulator 
and this heat insulator are wrapped in for a thermostat block. 
[0010] 

[Function] The function which constitutes the thermostat for biosensors of this invention as mentioned 
above, and makes the temperature conditions of a biosensor regularity using a metal thermostat block, It 
writes as a thermostat with the heat exchange function to hold the sample solution which flows into the 
flow cell of a biosensor to constant temperature. It is not necessary to become possible to adjust a sample 
solution to direct predetermined temperature, and to use water as a heat carrier of a thermostat. Since the 
stirring child and magnetic stirrer for stirring this water are also unnecessary, it is not necessary to 
perform supply of water, periodical exchange of a stirring child, etc. and there is also no dirt of the interior 
by a stirring child's wear, the maintenance control of equipment becomes very easy. Moreover, since a 
magnetic stirrer is not used for the thermostat for biosensors of this invention, its occupied volume is very 
small compared with the conventional constant temperature bath, and can make it compact 
[0011] 

[Example] Hereafter, this invention is explained based on an example. Drawing of explanation shown for 
convenience henceforth has used the same sign for the member which is common in drawing 6 - drawing 
8 . Drawing 1 is the perspective view having separated and shown the configuration member of an 
important section, in order to explain the concept of the thermostat of this invention. In drawing 1 , the 
thermostat block 19 is a metal block in which the opening 20 which inserts a biosensor in a top face, and 
the opening 22 which inserts a heat exchanger 21 were formed. The piping slot 23 which is made to open 
between opening 20 and openings 22 for free passage partly, and reaches the end face of the thermostat 
block 19 is for letting piping pass. From this, a heat exchanger 21 fixes large lid 21b of a path to an end, 
and builds the thermometer 1 in the periphery of body 21a of aluminum cylinder with a collar in the upper 
part of a heat exchanger 21 so that the coiled form stainless steel pipe 24 formed in die length sufficient 
for heat exchange may be inserted in and this stainless steel pipe 24 may not fall out from body 21a easily. 
Heater 4a of the shape of a sheet which embedded the heating element at silicone rubber can be attached 
in the base of the thermostat block 19, and it can connect with the thermoregulator which is not illustrating 
this heater 4a and thermometer 1, and can control to predetermined temperature. 

[0012] Moreover, when using outdoors, the functional device for heating / cooling by the Peltier effect can 
also be attached instead of heater 4a. A Peltier effect is the phenomenon in which generating of heat or 
absorption takes place in addition to the Joule's heat when a current is passed at the contact of a 
conductor of a different kind or a semi-conductor, and generating and absorption of heat become opposite 
by changing the sense of the current to pass. Therefore, by using the thermoregulator equipped with the 
functional device by this Peltier effect, and the power source which can reverse the sense of a current 
instead of heater 4a in the thermostat of this invention If the functional device according to a Peltier effect 
when an ambient temperature is higher than laying temperature works as a condensator and an ambient 
temperature becomes lower than laying temperature, the sense of a current can become opposite, and it 
can work as a heater, and, in any case, the temperature of a thermostat can be held often [ precision ] and 
uniformly. Therefore, temperature changes a lot like the outdoors and the component analysis of a stable 



and highly precise sample solution becomes possible in the location where the direction of an ambient 
temperature becomes high to laying temperature according to a season by using the functional device by 
the Peltier effect instead of heater 4a. 

[0013] Drawing 2 is the type section Fig. showing the configuration of the important section of the 
biosensor 1 1 used for this invention. In drawing 2 , a flow cell 9 fixes an electrochemical detector 
(electrode) 10, a signal line 12, the oxygen transparency film 25, and the fixed film 8 with O rings 26a and 
26b, and constitutes the biosensor 1 1. 17a is piping for which a sample solution 13 is made to flow into a 
flow cell 9, and 17b is piping which makes a sample solution 13 discharge out of a system. 
[0014] Each of drawing 3 and drawing 4 shows the type section Fig. of the thermostat of this invention, and 
explains it with reference to both drawings hereafter. Drawing 3 is the type section Fig. which found the 
thermostat block 1 9 which inserted the biosensor 1 1 from the biosensor 1 1 side, and indicates the 
condition of being surrounded in the case 28 made of resin where the thermostat block 19 whole also 
including this heat insulator 27 is stored further to be the heat insulator 27 which omitted illustration by 
drawing 1 to the perimeter of the thermostat block 19. Since air is included in the sample solution 13 when 
a sample solution 13 will flow a flow cell 9, if a biosensor 1 1 is set to the base and perpendicular of the 
thermostat block 19 here, it works so that the air bubbles may interfere with the flow of a sample solution 
13. In order to pass a sample solution 13 smoothly by this invention in consideration of this point, opening 
of the thermostat block 19 is formed beforehand, and as shown in drawing 3 , a biosensor 1 1 is leaned and 
it has attached, so that a biosensor 1 1 may have an inclination to a direction perpendicular to the base of 
the thermostat block 19. Although it is not necessary to appoint whenever [ tilt-angle / of a biosensor 11 ] 
strictly, about about 40 degrees is suitable. And in order to improve heat conduction from the thermostat 
block 19, a biosensor 1 1 sticks a flow cell 9 and is inserted so that a touch area with the internal surface 
of the opening 20 of the thermostat block 19 may become as large as possible. 

[0015] Drawing 4 is the type-section Fig. of the thermostat for biosensors of this invention seen from [ of 
drawing 3 ] the right angle, and a sample solution 13 is introduced from input 15, and passes along the 
stainless steel pipe 24 in a heat exchanger 21, and heat exchange is carried out to predetermined 
temperature, it passes piping 14b to piping 17a of another side, goes into a biosensor 11, and after it 
contacts the fixed film 8 of the flow cell 9 shown in drawing 2 , it is discharged out of a system from a tap 
hole 18 through piping 17b. 

[0016] Drawing 5 is the characteristic ray Fig. in which having made the axis of abscissa elapsed time for 
the measurement result of the temperature of each part of this thermostat for biosensors by having made 
the axis of ordinate into temperature, and having shown both relation. The inside of drawing 5 , and T1 The 
temperature of the inflow sample solution 13 in heat exchanger 21 inlet port, and T2 Similarly they are the 
temperature of the sample solution 13 immediately after heat exchanger 21 outflow, and T3. The 
temperature of a flow cell 9, and T four The atmospheric temperature around the thermostat block 19 is 
expressed. Temperature T1 of the sample solution 13 which flows as shown in drawing 5 When it changes 
in 13 to 36 degrees C, it is the temperature T2 of the sample solution 13 immediately after heat exchanger 
21 outflow. Values are 30.6 degrees C +0.7 degrees C and about -0.5 degrees C, and are the range which 
can disregard change of the output characteristics of a biosensor 11, and temperature control is improved 
them by precision. Moreover, when the temperature of the sample solution 13 which flows as mentioned 
above was higher than laying temperature, by cooling using the functional device which has a Peltier effect 
instead of heater 4a also showed that temperature control could be carried out with high precision. 
[0017] 

[Effect of the Invention] Although it had an inconvenient point variously in order to make temperature 
regularity since water was conventionally used for the thermostat for biosensors as a heat carrier By 
inserting a biosensor and a heat exchanger in two openings of a metal thermostat block, respectively, and 
carrying out a temperature up to them using the sheet-like heater of a block pars basilaris ossis occipitalis, 
as the example described in this invention Since water cannot be made to use as a heat carrier for writing 
as the structure where constant temperature can be obtained Periodical exchange of the dirt of the 
constant temperature bath by supply of water and a stirring child's wear and a stirring child etc. stopped 
the stirring child and magnetic stirrer which stir water not only becoming unnecessary* but needing a 
troublesome activity like before about a maintenance at all. Since a magnetic stirrer furthermore is not 
used and occupied volume decreases about 80%, it is very small compact and maintenance control is easy. 
In addition to these things, to a sample solution, highly precise temperature control is possible and, 
according to this invention, measured value with a high precision can be obtained. Furthermore, when the 
temperature of a sample solution is higher than laying temperature, the same effectiveness can be brought 
about by cooling using the functional device which has a Peltier effect instead of a heater. 
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TECHNICAL FIELD 

[Industrial Application] This invention relates to the thermostat for biosensors of the equipment which 
performs component analysis of a sample solution with the fixed film fixed to the porous film by using an 
enzyme, a microorganism, etc. as a molecule discernment component (receptor). 
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PRIOR ART 



[Description of the Prior Art] This kind of biosensor is a sensor which performs component analysis of a 
sample solution combining the fixed film which applied living body functionality matter, such as an enzyme 
and a microorganism, and was fixed to the porous film as a molecule discernment component (receptor) 
which recognizes the measuring object matter in a sample solution, and the electrochemical detector which 
used the electrode. 

[0003] This sensor change by the biochemical reaction which a sample solution is contacted on the fixed 
film and produced by this It is what makes it a principle to measure the value which detects as the output 
current of an electrode, calculates this measurement value, and is acquired by carrying out signal 
processing by the control section. From having the description excellent in the selectivity of measurement 
that the measuring object can be defined with the living body functionality matter It is used in the 
environmental measurement fields, such as fermentation, such as density measurement of the alcohol in 
quality control of the medical fields, such as blood sugar level measurement in a blood test, and food, food- 
stuff-industry measurement and water quality measurement in waste water treatment, etc. 
[0004] At the time of low temperature, activity increases as activity is low and becomes an elevated 
temperature, if activity becomes max and becomes an elevated temperature further in optimum 
temperature, thermal inactivation will be carried out by thermal denaturation etc., the reactivity of the 
enzyme currently generally used for the biosensor and a microorganism, a growth rate, and activity change 
with temperature, it is known that activity will fall, and it is made desirable from the field of reactivity and 
the stability of a reaction to use near optimum temperature. Since these matter is applied and the output 
characteristics of a biosensor are naturally changed with temperature, a biosensor also needs to measure 
on certain temperature conditions, and it is measuring by constituting equipment and seting temperature 
constant so that it may be suitable for this conventionally. 

[0005] For example, drawing 6 , drawing 7 , and drawing 8 are equipment configuration Figs, indicated by 
JP,2-77641,A, drawing 6 shows D-D line sectional view of drawing 7 , and drawing 7 shows the C-C line 
sectional view of drawing 6 , and drawing 8 is the perspective view having separated and shown the 
important section configuration member of this equipment 

[0006] Concomitant use reference of drawing 6 - drawing 8 is carried out, and this equipment is explained. 
In drawing 6 - drawing 8 , a thermometer 1 maintains the temperature of this water at a desired constant 
temperature by detecting the temperature of the water in a constant temperature bath 2, and controlling 
turning on and off of a heater 4 by the thermoregulator 3. Under the present circumstances, the water in a 
constant temperature bath 2 is stirred by rotating the stirring child 5 from the outside with a magnetic 
stirrer 6, and the constant temperature bath 2 is carried on this magnetic stirrer 6 so that heat exchange 
effectiveness may be raised. The storing tub 7 is attached in the upper part in a constant temperature 
bath 2, the biosensor 1 1 which combined the flow cell 9 equipped with the fixed film 8 and the 
electrochemical detector (electrode) 10 is formed in this storing tub 7, and the signal line 12 of a biosensor 
11 is pulled out The liquid is sent in equipment from the input 15 of piping 14a with the liquid-sending 
pump which is not illustrated, and after the sample solution 13 was warmed through the heat exchanger 16 
prepared in the constant temperature bath 2 interior, it passes along piping 17a in the storing tub 7, and 
piping 17b of a flow cell 9 through piping 14b and component analysis is carried out with a biosensor 1 1, it 
is discharged out of a system from a tap hole 18. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] Although it had an inconvenient point variously in order to make temperature 
regularity since water was conventionally used for the thermostat for biosensors as a heat carrier By 
inserting a biosensor and a heat exchanger in two openings of a metal thermostat block, respectively, and 
carrying out a temperature up to them using the sheet-like heater of a block pars basilaris ossis occipitalis, 
as the example described in this invention Since water cannot be made to use as a heat carrier for writing 
as the structure where constant temperature can be obtained Periodical exchange of the dirt of the 
constant temperature bath by supply of water and a stirring child's wear and a stirring child etc. stopped 
the stirring child and magnetic stirrer which stir water not only becoming unnecessary, but needing a 
troublesome activity like before about a maintenance at all. Since a magnetic stirrer furthermore is not 
used and occupied volume decreases about 80%, it is very small compact and maintenance control is easy. 
In addition to these things, to a sample solution, highly precise temperature control is possible and, 
according to this invention, measured value with a high precision can be obtained. Furthermore, when the 
temperature of a sample solution is higher than laying temperature, the same effectiveness can be brought 
about by cooling using the functional device which has a Peltier effect instead of a heater. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, especially in the conventional analysis apparatus 
shown in drawing 6 - drawing 8 , there are the following problems about a constant temperature bath 2. 
Since the constant temperature bath 2 is using water as a heat carrier, stirring of water is always required 
to make temperature regularity, therefore the stirring child 5 and magnetic stirrer 6 for stirring this water 
must be used. Namely, that sake, Periodical exchange of the stirring child 5 is needed for the need for 
supply of water, and the dirt of the constant temperature bath 2 interior by the stirring child's 5 wear, It is 
that the problem that the problem on the maintenance control of this equipment and the occupied volume 
in which both constant temperature bath 2 and magnetic stirrer 6 are located further become large, and 
the maintenance at the time of prolonged use becomes difficult etc. arises. 

[0008] It is made in order that this invention may solve an above-mentioned problem, and the purpose is 
compact, a maintenance is easy, and it is in offering the thermostat for biosensors with which the high 
accuracy of measurement is obtained. 
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MEANS 



[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the thermostat 
for biosensors of this invention Metal thermostat block in which the piping slot from which a top face 
makes open for free passage two openings and these which carried out opening, and escapes on a side 
attachment wall was formed, The biosensor inserted in one opening of this thermostat block, and the heat 
exchanger inserted in opening of another side of a thermostat block, The pipe line which introduces a 
sample solution, passes a biosensor from a heat exchanger, and discharges a sample solution outside, It 
has the heater which attaches in the pars basilaris ossis occipitalis of a thermostat block, and sets a 
thermostat block as predetermined temperature, and the case made of resin where a wrap heat insulator 
and this heat insulator are wrapped in for a thermostat block. 
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OPERATION 



[Function] The function which constitutes the thermostat for biosensors of this invention as mentioned 
above, and makes the temperature conditions of a biosensor regularity using a metal thermostat block. It 
writes as a thermostat with the heat exchange function to hold the sample solution which flows into the 
flow cell of a biosensor to constant temperature. It is not necessary to become possible to adjust a sample 
solution to direct predetermined temperature, and to use water as a heat carrier of a thermostat. Since the 
stirring child and magnetic stirrer for stirring this water are also unnecessary, it is not necessary to 
perform supply of water, periodical exchange of a stirring child, etc. and there is also no dirt of the interior 
by a stirring child's wear, the maintenance control of equipment becomes very easy. Moreover, since a 
magnetic stirrer is not used for the thermostat for biosensors of this invention, its occupied volume is very 
small compared with the conventional constant temperature bath, and can make it compact 
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EXAMPLE 



[Example] Hereafter, this invention is explained based on an example. Drawing of explanation shown for 
convenience henceforth has used the same sign for the member which is common in drawing 6 - drawing 
8 . Drawing 1 is the perspective view having separated and shown the configuration member of an 
important section, in order to explain the concept of the thermostat of this invention. In drawing 1 , the 
thermostat block 19 is a metal block in which the opening 20 which inserts a biosensor in a top face, and 
the opening 22 which inserts a heat exchanger 21 were formed. The piping slot 23 which is made to open 
between opening 20 and openings 22 for free passage partly, and reaches the end face of the thermostat 
block 19 is for letting piping pass. From this, a heat exchanger 21 fixes large lid 21b of a path to an end, 
and builds the thermometer 1 in the periphery of body 21a of aluminum cylinder with a collar in the upper 
part of a heat exchanger 21 so that the coiled form stainless steel pipe 24 formed in die length sufficient 
for heat exchange may be inserted in and this stainless steel pipe 24 may not fall out from body 21a easily. 
Heater 4a of the shape of a sheet which embedded the heating element at silicone rubber can be attached 
in the base of the thermostat block 19, and it can connect with the thermoregulator which is not illustrating 
this heater 4a and thermometer 1, and can control to predetermined temperature. 

[0012] Moreover, when using outdoors, the functional device for heating / cooling by the Peltier effect can 
also be attached instead of heater 4a. A Peltier effect is the phenomenon in which generating of heat or 
absorption takes place in addition to the Joule's heat when a current is passed at the contact of a 
conductor of a different kind or a semi-conductor, and generating and absorption of heat become opposite 
by changing the sense of the current to pass. Therefore, by using the thermoregulator equipped with the 
functional device by this Peltier effect, and the power source which can reverse the sense of a current 
instead of heater 4a in the thermostat of this invention If the functional device according to a Peltier effect 
when an ambient temperature is higher than laying temperature works as a condensator and an ambient 
temperature becomes lower than laying temperature, the sense of a current can become opposite, and it 
can work as a heater, and, in any case, the temperature of a thermostat can be held often [ precision ] and 
uniformly. Therefore, temperature changes a lot like the outdoors and the component analysis of a stable 
and highly precise sample solution becomes possible in the location where the direction of an ambient 
temperature becomes high to laying temperature according to a season by using the functional device by 
the Peltier effect instead of heater 4a. 

[0013] Drawing 2 is the type section Fig. showing the configuration of the important section of the 
biosensor 11 used for this invention. In drawing 2 , a flow cell 9 fixes an electrochemical detector 
(electrode) 10, a signal line 12, the oxygen transparency film 25, and the fixed film 8 with O rings 26a and 
26b, and constitutes the biosensor 1 1. 17a is piping for which a sample solution 13 is made to flow into a 
flow cell 9, and 17b is piping which makes a sample solution 13 discharge out of a system. 
[0014] Each of drawing 3 and drawing 4 shows the type section Fig. of the thermostat of this invention, and 
explains it with reference to both drawings hereafter. Drawing 3 is the type section Fig. which found the 
thermostat block 1 9 which inserted the biosensor 1 1 from the biosensor 1 1 side, and indicates the 
condition of being surrounded in the case 28 made of resin where the thermostat block 19 whole also 
including this heat insulator 27 is stored further to be the heat insulator 27 which omitted illustration by 
drawing 1 to the perimeter of the thermostat block 19. Since air is included in the sample solution 13 when 
a sample solution 13 will flow a flow cell 9, if a biosensor 1 1 is set to the base and perpendicular of the 
thermostat block 1 9 here, it works so that the air bubbles may interfere with the flow of a sample solution 
13. In order to pass a sample solution 13 smoothly by this invention in consideration of this point, opening 
of the thermostat block 19 is formed beforehand, and as shown in drawing 3 , a biosensor 11 is leaned and 
it has attached, so that a biosensor 1 1 may have an inclination to a direction perpendicular to the base of 
the thermostat block 19. Although it is not necessary to appoint whenever [ tilt-angle / of a biosensor 11] 
strictly, about about 40 degrees is suitable. And in order to improve heat conduction from the thermostat 
block 19, a biosensor 11 sticks a flow cell 9 and is inserted so that a touch area with the internal surface 



of the opening 20 of the thermostat block 19 may become as large as possible. 

[0015] Drawing 4 is the type-section Fig. of the thermostat for biosensors of this invention seen from [ of 
drawing 3 ] the right angle, and a sample solution 13 is introduced from input 15, and passes along the 
stainless steel pipe 24 in a heat exchanger 21, and heat exchange is carried out to predetermined 
temperature, it passes piping 14b to piping 17a of another side, goes into a biosensor 11, and after it 
contacts the fixed film 8 of the flow cell 9 shown in drawing 2 , it is discharged out of a system from a tap 
hole 18 through piping 17b. 

[0016] Drawing 5 is the characteristic ray Fig. in which having made the axis of abscissa elapsed time for 
the measurement result of the temperature of each part of this thermostat for biosensors by having made 
the axis of ordinate into temperature, and having shown both relation. The inside of drawing 5 , and T1 The 
temperature of the inflow sample solution 13 in heat exchanger 21 inlet port, and T2 Similarly they are the 
temperature of the sample solution 13 immediately after heat exchanger 21 outflow, and T3. The 
temperature of a flow cell 9, and T four The atmospheric temperature around the thermostat block 19 is 
expressed. Temperature T1 of the sample solution 13 which flows as shown in drawing 5 When it changes 
in 13 to 36 degrees C, it is the temperature T2 of the sample solution 13 immediately after heat exchanger 
21 outflow. Values are 30.6 degrees C +0.7 degrees C and about -0.5 degrees C, and are the range which 
can disregard change of the output characteristics of a biosensor 11, and temperature control is improved 
them by precision. Moreover, when the temperature of the sample solution 13 which flows as mentioned 
above was higher than laying temperature, by cooling using the functional device which has a Peltier effect 
instead of heater 4a also showed that temperature control could be carried out with high precision. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective view having separated and shown the important section configuration member 
of the thermostat of this invention 

[Drawing 2] The type section Fig. showing the important section configuration of the biosensor used for 
this invention 

[Drawing 3] The type section Fig. seen from the biosensor side of the thermostat block used for this 
invention 

[Drawing 4] The type section Fig. seen from drawing 3 and the direction of a right angle of the thermostat 
block used for this invention 

[Drawing 5] The temperature characteristic diagram of each part about the thermostat of this invention 
[Drawing 6] D-D line sectional view of drawing 7 showing the type section Fig. of the conventional constant 
temperature bath 

[Drawing 7] The C~C line sectional view of drawing 6 showing the type section Fig. of the conventional 
constant temperature bath 

[Drawing 8] The perspective view having separated and shown the important section configuration member 
of the conventional constant temperature bath 
[Description of Notations] 

1 Thermometer 

2 Constant Temperature Bath 

3 Thermoregulator 

4 Heater 
4a Heater 

5 Stirring Child 

6 Magnetic Stirrer 

7 Storing Tub 

8 Fixed Film 

9 Flow Cell 

10 Electrochemical Detector (Electrode) 

11 Biosensor 

1 2 Signal Line 

13 Sample Solution 
14a Piping 

14b Piping 

15 Input 

16 Heat Exchanger 
17a Piping 

17b Piping 

18 Tap Hole 

1 9 Thermostat Block 

20 Opening 

21 Heat Exchanger 
21a Body 

21b Lid 

22 Opening 

23 Piping Slot 

24 Stainless Steel Pipe 

25 Oxygen Transparency Film 



26a O ring 
26b O ring 

27 Heat Insulator 

28 Case 
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DRAWINGS 
[Drawing 1] 
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[Drawing 7] 
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